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(54) Information storage and information transmission media with parental control 

(57) Parental information of a video program record- 
ed on an optical disk is always checked (S43 to S45) in 
a disk player. Even if a jump of laser beam tracing of an 
optical head erroneously occurs due to shocks or vibra- 
tions, the content of parental information assigned to the 
destination of optical head jumping is checked, to there- 
by achieve an accurate parental control of selective re- 
striction for the video whose reproduction or presenta- 
tion is restricted by the parental information. 
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Description 

The present invention relates to (1 ) a recording me- 
dium such an optical disk on which data of different 
types with different application purposes, e.g., com- 
pressed moving picture data, audio data, character da- 
ta, game programs, and so on, are recorded, (2) a re- 
cording apparatus for recording data on the recording 
medium, (3) a recording method of recording data on 
the recording medium, (4) a reproduction apparatus for 
reproducing data from the recording medium, and (4) a 
reproduction method for reproducing data from the re- 
cording medium. 

More specifically, the present invention relates to an 
improvement of a parental control in which reproduction 
or presentation of part of or all of data recorded on the 
recording medium is restricted by a provider of the data 
or by a user of the data. 

Further, the present invention relates to a parental 
control for a broadcasting or communication system by 
which data of different types with different application 
purposes, e.g., compressed moving picture data, audio 
data, character data, game programs, and so on, are 
broadcasted or transmitted. 

Optical disk reproduction apparatuses which can 
cope with moving pictures have recently been devel- 
oped. These apparatuses are designed to reproduce 
data from an optical disk on which picture data, audio 
data, and the like are recorded as digital data. Various 
types of reproduction software for, e.g., movies and ka- 
raoke systems are expected to be provided. Nationality, 
religion, and age restrictions are imposed on some of 
these pieces of software. For example, in the U S A, 
movies are classified into movies which everybody can 
see, movies which minors can see only with their par- 
ents, movies which minors above 13 years old can see 
only with their parents, R-rated movies, and X-rated 
movies. 

Audiences are restricted depending on the contents 
of software, or audiences allowed to partly listen to or 
watch software are restricted depending on pictures in 
this manner. A scheme for such restriction is called "pa- 
rental control." Conventionally, determination on paren- 
tal control and execution of restriction on listening/ 
watching depend only on the users of software. For this 
reason, it is hard to reliably execute restriction on listen- 
ing/watching of software which is subjected to parental 
control. 

As described above, according to the conventional 
form of listeningto or watching software, a user may see 
a restricted picture unintentionally or intentionally . as 
long as he/she has the software. Therefore, a method 
of performing reliable parental control needs to be de- 
veloped. 

The present invention has been made to solve such 
a problem, and has as its object to provide a recording 
medium which particularly allows management and dis- 
crimination of parental levels on the reproduction side, 



a recording apparatus for recording data on the record- 
ing medium, a recording method therefor, a reproduc- 
tion apparatus for reproducing data from the recording 
medium, and a reproduction method therefor. 

s Another object of the present invention is to provide 
a system for broadcasting or communicating data con- 
taining information pieces to be subjected to parental 
control, wherein the management and/or discrimination 
of respective parental levels respectively assigned to 

10 the information pieces can be achieved at the reproduc- 
er (or receiver) side. 

To achieve the object of the present invention, a re- 
cording medium has a management area and a data ar- 
ea. The data area includes one or more prescribed data 

15 pieces (video data pieces, audio data pieces, character 
data pieces, computer data pieces of , e.g., a game, and 
so on). Restriction information for selectively restricting 
reproduction or presentation of the prescribed data 
piece(s) is recorded in the management area and/or the 

20 data area. 

To achieve the object of the present invention, a 
broadcasting or communicating system transmits infor- 
mation having a management area and a data area. The 
data area includes one or more prescribed data pieces 

25' (video data pieces, audio data pieces, character data 
pieces, computer data pieces of, e.g., a game, and so 
on). Restriction information (or parental code) for selec- 
tively restricting reproduction or presentation of the pre- 
scribed data piece(s) is recorded in the management ar- 

30 ea and/or the data area. 

To achieve the object of the present invention, a re- 
cording apparatus records information having a man- 
agement area and a data area. The data area includes 
one or more prescribed data pieces (video data pieces, 

35 audio data pieces, character data pieces, computerdata 
pieces of, e.g., a game, and so on). Restriction informa- 
tion for selectively restricting reproduction or presenta- 
tion of the prescribed data piece(s) is recorded in the 
management area and/or the data area. 

40 To achieve the object of the present invention, a re- 
cording method performs recording of information on a 
recording medium which has a management area and 
a data area. According to this method, prescribed data 
is supplied; the supplied prescribed data is encoded; re- 

45 striction information for restricting reproduction or pres- 
entation of the prescribed data is created; the encoded 
prescribed data is recorded on the data area of the re- 
cording medium; and the created restriction information 
is selectively recorded, in correspondence with the re- 

50 cording of the prescribed data, on the management area 
and/or the data area of the recording medium. 

To achieve the object of the present invention, a re- 
production apparatus reproduces prescribed data from 
a recording medium having a management area and a 

55 data area. The data area includes the prescribed data. 
Restriction information for selectively restricting repro- 
duction or presentation of the prescribed data is record- 
ed in the management area. The reproduction appara- 
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tus comprises a block for reading the prescribed data 
from the data area and reading the restriction informa- 
tion from the management area; a block for restricting 
reproduction or presentation of the prescribed data read 
by the reading block when reproduction or presentation £ 
of the prescribed data is restricted according to the re- 
striction information read by the reading block; and a 
block for converting the prescribed data read by the 
reading block into a reproduction output when reproduc- 
tion or presentation of the prescribed data is not restrict- 10 
ed according to the restriction information read by the 
reading bbck. 

To achieve the object of the present invention, a re- 
producing method performs reproduction of information 
recorded in a recording medium which has a manage- is 
ment area and a data area. According to this method, 
the prescribed data is read from the data area and the 
restriction information is read from the management ar- 
ea. Reproduction or presentation of the read prescribed 
data is restricted when the reproduction or presentation 20 
of the prescribed data is restricted according to the read 
restriction information. The read prescribed data is con- 
verted into a reproduction output when reproduction or 
presentation of the prescribed data is not restricted ac- 
cording to the read restriction information. 25 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing the schematic 30 
arrangement of an optical disk reproduction appa- 
ratus to explain an embodiment of the present in- 
vention; 

FIG. 2 is a view for explaining the arrangement of a 
disk drive section in FIG. 1 ; 35 
FIG. 3 is a perspective viewfor explaining the struc- 
ture of an optical disk; 

FIG. 4 is a view for explaining the recording format 
of the optical disk; 

FIG. 5 is a view for explaining the volume structure 40 
of the optical disk; 

FIG. 6 is a view for explaining the format of a disk 
information file; 

FIG. 7 is a view for explaining parameters for disk 
structure information; 45 
FIG. 8 is a view for explaining parameters for menu 
structure information; 

FIG. 9 is a view for explaining parameters for menu 
cell information; 

FIG. 10isaviewforexplainingtheformatofavideo so 
file; 

FIG. 11 is a view for explaining the hierarchical 

structure of video data stored in a file; 

FIG. 12 is a view showing one GOP constituting 

each cell of FIG. 11; ss 

FIG. 1 3 is a view for explaining the contents of cell 

information stored in a cell information table; 

FIG. 14 is a view for explaining the contents of one 



piece of sequence information stored in a sequence 
information table; 

FIG. 15 is a view for explaining parameters record- 
ed in a file management table; 
FIG. 1 6 is a view for explaining the format of a video 
file; . 

FIG. 17 is a view for explaining the format of a disk 
search information pack (or data search information 
pack); 

FIG. 18 shows a format of a main picture pack (or 
video pack); 

FIG. 19 shows another format of the main picture 

pack (or video pack); 

FIG. 20 shows a format of an audio pack; 

FIG. 21 shows another format of the audio pack; 

FIG. 22 shows a format of a sub-picture pack; 

FIG. 23 shows another format of the sub-picture 

pack; 

FIG. 24 is a view showing a format of disk search 
information (or data search information); 
FIG. 25 is a view for explaining parameters for gen- 
eral information in disk search information (or data 
search information); 

FIG. 26 is a block diagram for explaining the ar- 
rangement of a packet transfer processing section; 
FIG. 27 is a flow chart for explaining packet transfer 
processing; 

FIG. 28 is a flow chart for further explaining packet 
transfer processing; 

FIG. 29 is a flow chart for explaining parental control 
processing; 

FIG. 30 is a flow chart for further explaining parental 
control processing; 

FIG. 31 is a flow chart for further explaining parental 
control processing; 

FIG. 32 is a flow chart for further explaining parental 
control processing; 

FIG. 33 is a block diagram showing an encoder sys- 
tem for creating a video file by encoding video data; 
FIG. 34 is aflow chart showing encoding processing 
in FIG. 33; 

FIG. 35 is a flow chart for creating a video data file 
by combining the main picture, audio, and sub-pic- 
ture data encoded in accordance with the flow chart 
of FIG. 34; 

FIG. 36 is a block diagram showing a disk formatter 
system for recording a formatted video file on an 
optical disk; 

FIG. 37 is a flow chart for creating logical data to be 
recorded on a disk in the disk formatter in FIG. 36; 
FIG. 38 is a flow chart for creating physical data to 
be recorded on a disk from logical data; 
FIG. 39 is a view for explaining the relationship be- 
tween cell information and sequence information; 
FIG. 40 is a view for explaining the relationship be- 
tween cell information and sequence information; 
FIG. 41 is a view for explaining the relationship be- 
tween cell information and sequence information; 
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FIG. 42 is a view for further explaining the relation- 
ship between cell information and sequence infor- 
mation; 

FIG. 43 is a view for further explaining the relation- 
ship between cell information and sequence infor- 
mation; 

FIG. 44 is a view for further explaining the relation- 
ship between cell information and sequence infor- 
mation; 

FIG. 45 is a flow chart for explaining the process of 
creating cell information and sequence information; 
FIG. 46 explains a hierarchical structure of video ti- 
tle set; 

FIG. 47 shows a block diagram wherein reproduc- 
tion data of an optical disk containing parental in- 
formation is transmitted by means of cable or radio 
wave; 

FIG. 48 explains the process of writing to a read/ 
write optical disk an encoded program source with 
parental information and the process of reading 
from the read/write optical disk the program source 
with parental information; 

FIG. 49 shows a block diagram wherein various in- 
formation pieces with parental information are com- 
municated via a computer network; 
FIG. 50 shows an outline of an IC device containing 
parental processor which executes parental control 
and its related processing with respect to FIGS. 29 
to 32; 

FIG. 51 explains a hierarchical data structure con- 
stituted by a volume, title sets, program chains, and 
soon, wherein parental information is assigned only 
totwo hierarchical levels (title set level and program 
chain level in this example); and 
FIG. 52 explains a plurality of different parental lev- 
els which vary for countries. 

An optical disk reproduction apparatus according to 
an embodiment of the present invention will be de- 
scribed below with reference to the accompanying 
drawings. 

FIG. 1 is a block diagram showing an optical disk 
reproduction apparatus for reproducing data from an op- 
tical disk according to an embodiment of the present in- 
vention. FIG. 2 is a block diagram showing a disk drive 
section for driving the optical disk shown in FIG. 1 . FIG 
3 shows the structure of the optical disk shown in FIGS. 
1 and 2. FIG. 4 shows the recording format of the optical 
disk shown in FIGS. 2 and 3. 

Various data, e.g., moving picture, audio, and sub- 
picture data compressed by the MPEG scheme, are re- 
corded on optical disk 1 0, from which data is reproduced 
by the optical disk reproduction apparatus in FIG. 1 , ac- 
cording to a data format corresponding to a system layer 
of MPEG2. In this case, sub-picture data is obtained by 
performing run length compression of character data 
and simple animation data. 

In the optical disk reproduction apparatus, when a 



user operates key operation section & display section 
4, recorded data pieces, i.e., video data pieces, sub-pic- 
ture data pieces, and audio data pieces, are reproduced 
from optical disk 10. The reproduced data pieces are 

s then converted into audio and video signals in the ap- 
paratus. The converted signals are reproduced as pic- 
tures at monitor section 6 outside the apparatus and as 
sounds at speaker sections 8 outside the apparatus. 
Key operation section & display section 4 is used by the 

10 user to perform various instructing operations such as 
"playback", "stop", "fast forward playback", and "rewind 
playback" of optical disk 10, display of subtitles or cap- 
tions.(sub-pictures), cancellation of parental control (re- 
striction on reproduction or presentation), channel se- 

'5 lection, menu selection, and so on. 

In this case, the "parental control" is performed to 
impose restrictions of, e.g., nationality, religion, and age, 
on video data, audio data, text data, etc., recorded in 
optical disk 10. As will be described later, this parental 

20 control is executed, according to parental information 
(ID) described in optical disk 10, with three hierarchical 
levels, i.e., sequence, cell, and GOP levels (or with two 
hierarchical levels of title set and program chain levels). 
This optical disk reproduction apparatus is a system 

25 for reproducing, based on the MPEG system layer, the 
MPEG-compressed moving picture data, the MPEG- 
compressed audio data, and sub-picture data used for 
characters of subtitles or captions and for simple ani- 
mated cartoons, from optical disk 1 0. 

30 Characters or simple animated cartoons can be 
constituted by run-length-compressed bit-mapped im- 
ages. Hereinafter, the run-length compressed data will 
be referred to as sub-picture data. 

There are various structures for optical disk 1 0. For 

35 example, as shown in FIG. 3, there is a super high re- 
cording density type for the optical disk . This disk com- 
prises one pair of structures 18 each having a recording 
layer, or reflecting layer 1 6, formed on transparent sub- 
strate 14. Structures 18 are bonded to each other 

40 through adhesive layer 20 such that recording layers 1 6 
are sealed therein. 

Center hole 22 is formed in the center of optical disk 
10 having the above structure. The spindle of spindle 
motor 12 can be inserted into center hole 22. Clamping 

45 area 24 is formed around center hole 22 so as to hold 
optical disk 10 during its rotation. 

Information recording area 25 is defined between 
clamping area 24 and the outer periphery of optical disk 
10. Information can be recorded on recording area 25 

so of optical disk 10. The two-sided optical disk shown in 
FIGS. 3 and 4 has information recording areas 25 on its 
upper and lower surfaces. 

An outer peripheral area of each information record- 
ing area 25 is defined as readout area 26 on which no 

55 information is generally recorded. Similarly, an inner pe- 
ripheral area of each-information recording area 25, 
which is in contact with clamping area 24, is defined as 
read-in area 27 on which no information is generally re- 
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corded. Data recording area 28 is defined between re- 
adout area 26 and read-in area 27. 

Generally, tracks as areas on which data are to be 
recorded are spirally and continuously formed on re- 
cording layer 1 6 on information recording area 25. As 
shown in FIG. 4, each of these continuous tracks is di- 
vided into a plurality of logical sectors (minimum record- 
ing units) each having a predetermined storage capac- 
ity. Data is recorded on the basis of these logical sectors. 

The recording capacity of one logical sector and the 
data length of one pack (to be described later) are set 
to be 2,048 bytes. Data recording area 28 of information 
recording area 25 serves as an actual data recording 
area, on which management data, main image (main 
picture) data, sub-image (sub-picture) data, and audio 
data are recorded as physical state changes, e.g., pits, 
as will be described later. 

When optical disk 10 is of a read-only type super 
high density optical disk (or SD-ROM), pit arrays (or pit 
trains) are pre-formed by a stamper in transparent sub- 
strate 14. A reflecting layer is formed, by vapor deposi- 
tion or by sputtering, on the surface of transparent sub- 
strate 14 in which the pit arrays/bit trains are formed, 
and the reflecting layer is formed as recording layer 16. 
In general, in this read-only optical disk 10, no special 
grooves as tracks are formed, but pit arrays are set as 
tracks. 

In the optical reproduction apparatus for reproduc- 
ing data from optical disk 1 0, disk drive section 30 for 
driving optical disk 10 searches optical disk 10 with a 
light beam. 

More specifically, as shown in FIG. 2, optical disk 
1 0 is placed on spindle motor 1 2 which is driven by mo- 
tor driving circuit 11. The placed optical disk is then ro- 
tated by spindle motor 12 based on given servo control 
method(e.g., zoneconstant line velocity control, or zone 
CLV control). 

An optical head, or optical pickup 32, which is used 
to focus a light beam or a laser beam is disposed below 
optical disk 10. Optical pickup 32 is mounted on a guide 
mechanism (not shown) to be movable in the radial di- 
rection of optical disk 1 0 so as to search information re- 
cording area 25, particularly to search data recording 
area 28. Optical pickup 32 on the guide mechanism is 
moved by feed motor 33, which is driven by a driving 
signal from driving circuit 37, in the radial direction of 
optical disk 10. 

Objective lens 34 is held below optical disk 1 0 to be 
movable along the optical axis. Objective lens 34 is 
moved along the optical axis in response to a driving 
signal from focus driving circuit 36 to be always main- 
tained in a focused state, so that a small beam spot is 
formed on recording layer 16. Objective lens 34 is also 
held to be finely moved along the radial direction of op- 
tical disk 10. Objective lens 34 is finely moved in re- 
sponse to a driving signal from track driving circuit 38 to 
be always maintained in a tracking state, so that tracks 
on recording layer 16 of optical disk 10 can be traced 



with a light beam. 

Optical pickup 32 detects a light beam reflected by 
optical disk 1 0. The detection signal is supplied from op- 
tical pickup 32 to servo processing circuit 44 through 

s head amplifier 40. Servo processing circuit 44 gener- 
ates afocus signal, atracking signal, and a motor control 
signal from the detection signal, and supplies these sig- 
nals to focus driving circuits 36, 38, and 11 , respectively. 
With this operation, objective lens 34 is maintained in a 

w focused state and a tracking state. In addition, spindle 
motor 1 2 is rotated at a predetermined rotational speed, 
and tracks on recording layer 16 are searched with a 
light beam from optical pickup 32 at a constant line ve- 
locity (of zone CLV or of conventional CLV). 

« When system CPU section 50 of FIG. 1 supplies a 
control signal (access signal) to servo processing circuit 
44, servo processing circuit 44 supplies a moving signal 
to driving circuit 37. Optical pickup 32 is then moved 
along the radial direction of optical disk 10, and a pre- 

20 determined sector of recording layer 1 6 is accessed. As 
a result, reproduction data obtained by this accessing is 
amplified by head amplifier 40 and output from disk drive 
section 30. 

The reproduction data output from disk drive sec- 
£5 tion 30 is stored in data RAM section 56, via system CPU 
section 50 and system processor section 54 which are 
controlled by programs stored in system ROM/RAM 
section 52. 

The reproduction data stored in data RAM section 

20 56 is processed by system processor section 54 and 
classified into video data, audio data, and sub-picture 
data. The classified video data, audio data, and sub-pic- 
ture data are respectively supplied to video decoder 
section 58, audio decoder section 60, and sub-picture 

as decoder section 62, and the supplied data pieces are 
decoded therein. 

The decoded video data, audio data, and sub-pic- 
ture data are converted by D/A & reproduction process- 
ing circuit 64 into analog signals of video, audio, and 

40 sub-picture. The analog video and sub-picture signals 
are then subjected to mixing processing. The resultant 
video and sub-picture signals are supplied to monitor 
section 6, and the analog audio signal is supplied to 
speaker section 8. As a result, a picture (video) is dis- 

45 played on monitor section 6, and sound is reproduced 
from speaker section 8. 

Programs (software or firmware) for controlling the 
operation of this apparatus are stored in the ROM por- 
tion of system ROM/RAM section 52. These programs 

so are automatically loaded and executed by system CPU 
section 50 when the system power is turned on. 

In addition, in the ROM portion of system ROM/ 
RAM section 52, character data for displaying informa- 
tion indicating that parental processing is being execut- 

55 ed is also stored. Further, a reference level of parental 
restriction levels (e.g., one of five different levels) is pre- 
set in this ROM in advance. This level is the parental 
restriction level of the optical disk reproduction appara- 
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tus, and a parental restriction with respect to the nation- 
ality can be set, for example. 

The parental restriction level in the ROM may be 
changed by an in-line package switch (or dip-type 
switch; not shown) or. the like in the manufacturing proc- 
ess. After completing this change, a parental restriction 
of nationality can be automatically activated. 

Since the above reference level is disabled to 
change by a user with key operation section & display 
section 4, a nationality restriction on video/pictures, au- 
dio/sound, writing/character-expressions, and so on 
can be automatically achieved. With this operation, a 
level for parents and children can be set within a level 
more moderate than the above reference level. 

Incidentally, a work area for data processing is set 
in the RAM portion of system ROM/RAM section 52. 

The operation of the optical disk apparatus in FIG. 
1 will be described in detail later, together with the logic 
format of optical disk 1 0, which will be described in detail 
next. 

Data recording area 28 extending from read-in area 
27 to readout area 26 of optical disk 1 0 in FIG. 3 has a 
volume structure as a logic format like the one shown in 
FIG. 5, which complies with the ISO9660 standard. This 
volume structure is constituted by volume management 
information area 70 having a hierarchical structure and 
file area 80. 

Volume management information area 70 corre- 
sponds logical block numbers 0 to 23 which are speci- 
fied complying with ISO9660. System area 72 and vol- 
ume management area 74 are allocated to volume man- 
agement information area 70. 

System area 72 is generally used as an empty area 
in which no contents are specified, but is provided for, 
e.g. , a user who edits data to be recorded on optical disk 
10. A system program for driving the optical disk appa- 
ratus in accordance with the choice of the user is stored 
in system area 72, as needed. 

Volume management area 74 stores volume man- 
agement information (i.e., information for managing the 
recording positions, recording sizes/capacities, and file 
names of all files) for managing disk information files 76 
of file area 80 (to be simply referred to as disk informa- 
tion file 76 hereinafter), and files 78 such as movie and 
music files. 

Files 76 and 78 of file numbers 0 to 99 which are 
designated by logical block number 24 and the subse- 
quent logical block numbers are arranged in file area 80. 
File 76 of file number 0 is allocated as disk information 
file 76, and files 78 of file numbers 1 to 99 are allocated 
as movie files, i.e., video files and music files. 

As shown in FIG. 6, disk information file 76 is con- 
stituted by file management information area 82 and 
menu picture data area 84. 

File management information for selecting se- 
quences which are recorded on the entire surfaces of 
optical disk 10 and can be selected, i.e., the titles of vid- 
eo and audio data, are written in file management infor- 



mation area 82. 

Image data for a menu screen for displaying selec- 
tion menu including titles and the like is stored, as menu 
data cells 90, in menu picture data area 84 in units of 

s cells. As will be described later, the menu picture data 
in menu picture data area 84 is divided into units each 
having a necessary size in accordance with a purpose. 

The respective units are set as i menu data cells 90 
which are consecutively numbered, starting with #1 , in 

10 the order of recording on menu picture data area 84 of 
optical disk 10. Video data and sub-picture data, or au- 
dio data associated with selection of a movie or audb 
title, selection of a program corresponding to each title, 
and the like are stored in each menu data cell 90. 

15 As shown in FIG. 6, file management information 
area 82 includes three information areas, i.e., diskstruc- 
ture information area 86 in which disk structure informa- 
tion (DSINF: disk search information, or data search in- 
formation) as information about the structure contents 

20 of each movie or music file recorded on optical disk 10 
is stored, menu structure information area 87 in which 
menu structure information (MSINF) is stored, and 
menu cell information table (MCIT) 88 in which menu 
cell information (MCI) is stored. These areas are ar- 

25 ranged in the order named. 

The disk structure information (DSINF) in diskstruc- 
ture information area 86 is information about the struc- 
ture contents of each movie or audio file recorded on 
optical disk 10. 

so As shown in FIG. 7, this information is constituted 
by the following parameters: FFNAME (file name), FFID 
(file identifier), DSINF (number of files), FSINF (file type/ 
number of sequences subjected to title selection), 
FCINF (intra-file sub-picture/audio information), and 
35 TSINF (title information). 

FFNAME is used to identify a file name. As this pa- 
rameter, the same contents as those of a corresponding 
file identifier in a directory record are written. 

As FFID, a file identifier as information for identify- 
40 ing a disk information file is written. 

As DSINF, the number of movie or music files (the 
number of reproduction files 78 in FIG. 5) on optical disk 
10 is written. 

As FSINF, the file type or category (e.g., movie or 
"5 music) of each file, the number of self-terminating type 
sequences (or the number of program chains when one 
file is constituted by one PGC) , and the number of con- 
nection type start sequences (or the number of leading 
program chains when one file is constituted by two or 
so more PGC's) are written. 

FCINF is constituted by FN AST (number of audio 
streams), FNSPCH (number of sub-picture channels), 
FACODE (number of audio streams), and FSPCODE 
(sub-picture channel type). 
55 As FNAST, the number of audio streams in each file 
is written. 

As FNSPCH, the number of sub-picture channels 
in each file is written. 
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As FACODE, the language codes (English, Japa- 
nese, and the like) of audio streams are consecutively 
written in the order of audio stream numbers. If an audio 
stream type is data otherthan languages, FFh is written. 

As FSPCODE, the language codes (English, Japa- 
nese, and the like) of sub-picture channels are consec- 
utively written in the order of channel numbers. If corre- 
sponding data is not a sub-picture type, FFh is written. 

As FSINF, parental control data for the respective 
titles and the numbers of angles and programs in the 
titles are written in the order of title numbers, starting 
with #1 . 

The number of titles is the sum total of self-termi- 
nating type sequences and connection type start se- 
quences in each movie or music file. 

The title numbers continue in the ascending order 
of sequence numbers in file number #1 , with title #1 cor- 
responding to a sequence of file number #1. After the 
last sequence subjected to title selection, the title 
number follows file #2 sequence #1. 

As the parental control data, the parental level of 
each sequence is written. 

As the number of angles, the number of angle cells 
in an angle block contained in a sequence is written. If 
there is no angle block, "0" is written. 

As the number of programs, the number of pro- 
grams in each sequence is written. 

The menu structure information (MSINF) in menu 
structure information area 87 is the position information 
of picture data for a menu which is stored in each file. 

As shown in FIG. 8, the menu structure information 
is constituted by the following parameters: MOMCEL 
(number of menu cells), TMSCEL (title menu start cell 
number), ADMSCEL (audio menu start cell number), 
SPMSCEL (sub-picture menu start cell number), PEM- 
SCEL (program menu start cell number), and AGMS- 
CEL (angle menu start cell number). 

As MOMCEL, the number of menu cells recorded 
on this file is written. If there is no picture data for a menu 
is the file, OOh is written. 

As TMSCEL, a title menu start cell number is writ- 
ten. If there is no title menu cell, OOh is written. 

As ADMSCEL, an audio menu start cell number is 
written. If there is no audio menu cell of the correspond- 
ing file number, OOh is written. 

As SPMSCEL, a sub-picture menu start cell number 
is written. If there is no sub-picture menu cell of the cor- 
responding file number, OOh is written. 

As PEMSCEL, a program menu start cell number is 
written. If there is no program menu cell of the corre- 
sponding title number, OOh is written. 

As AGMSCEL, an angle menu start cell number is 
written. If there is no angle menu cell, OOh is written. 

Menu cell information table (MCIT) 88 is a table in 
which pieces of menu cell information (MCI) such as po- 
sitions, sizes, and reproduction times required to repro- 
duce menu cells 90 are consecutively written. In menu 
cell information table 88, the pieces of menu cell infor- 



mation (MCI) are defined by a set of i menu cell infor- 
mation areas 89 written in the order of menu cell num- 
bers. 

As shown in FIG. 9, each menu cell information 

5 (MCI) in menu cell information table 88 is constituted by 
the following parameters: MCCAT (menu cell type, or 
menu cell category), MCSSCR (menu cell start pack), 
MCSLBN (menu cell start logical block number), and 
MCNLB (number of (constituent logical blocks). 

?0 As MCCAT (menu cell type/category table), the fol- 
lowing pieces of information are written: copy control in- 
formation indicating whether a copy operation is permit- 
ted or inhibited, parental control information indicating 
the parental levels of all picture data constituting each 

is menu cell, menu type information indicating a title menu, 
a program menu, an audio menu, a sub-picture menu, 
or an angle menu, and a language code of a menu cell. 

As a language code, a code number in a language 
code table is written. 

20 As MCSSCR, the upper 32 bits of SCR (system 
clock reference; system time reference value) written in 
a menu cell start pack are written. 

As MCSLBN, an offset logical block number from 
the file start position as the menu cell start address is 

25 written. 

As MCNLB, the number of logical blocks constitut- 
ing each menu cell is written. 

In this case, the disk structure information (DSINF) 
and the menu structure information (MSINF) are con- 
30 secutively written in file management information area 
82. Menu cell information table (MCIT) 88 is aligned with 
a logical block boundary. 

Music and movie data of one or a plurality of titles 
are respectively stored in movie and music files 78 cor- 
35 responding to file numbers 1 to 99. 

As shown in FIG. 1 0, each file 78 has afile structure 
constituted by file management information area 101 
and video data area 102. In file management informa- 
tion area 101, management information (address infor- 
40 mation and reproduction control information, etc.) is 
written. In video data area 102, the video data of file 78 
(video, audio, and sub-picture data pieces, etc. are sim- 
ply referred to as video data) is written. 

In video data area 1 02, video data is divided in units 
4S of cells, similartomenudatacells90ofdiskinformation 
file 76. That is, the video data is arranged as j picture 
data cells 105. 

In general, movie or audio data of a given title is 
expressed as a set of consecutive sequences (or con- 
so secutive program chains) 106. For example, a movie 
story is expressed by consecutive sequences 1 06 cor- 
responding to "introduction", "development", "turn", and 
"conclusion". 

Video data area 102 of each file 78 can be defined 
ss as a set of sequences (or program chains) 106, as 
shown in FIG. 11. Each sequence 106 is expressed by 
a plurality of video programs (chapters) 1 07 correspond- 
ing to various scenes of the story. Each video program 



13 



EP0 801 384 A2 



14 



107 is constituted by a plurality of picture data cells 105. 

I incidentally, in FIG. 1 1 , the file including one or more 
sequences is indicated as a video title set VTS; the se- 
quence (or program chain PQC) including one or more 
programs is indicated as video object set VOBS; and 
the program including one or more cells is indicated as 
video object VOB. In this case, each cell is formed of 
one or more information packs, and each pack is formed 
of a pack header and one or more packets. 

Each picture data cell 105 is constituted by a plu- 
rality of image groups (GOP: Group of Pictures) each 
including disk search/data search information (DSI) 
pack 92, main picture pack 93, sub-picture pack 95, and 
audio pack 98, as shown in FIG. 12. 

The arrangement of picture data cell 105 is almost 
the same as that of menu data cell 90. In video data area 
102 (FIG. 10), movie, audio, sub-picture data and the 
like compressed according to a compression standard 
such as the MPEG (Moving Picture Expert Group) 
standard are recorded according to a data format cor- 
responding to the system layer of MPEG2. 

That is, the data in video data area 1 02 is a program 
streamer specified by the MPEG standard. Packs 92, 
93, 95, and 98 each have a pack structure constituted 
by pack header 97 and packet 99 corresponding to a 
pack. 

The main picture pack of the above movie is con- 
stituted by I-, P-, and B-pictures (Intra-picture, Predic- 
tive-picture, and Bidirectionally predictive-picture). 

A plurality of sub-picture packs constitute a sub-pic- 
ture unit. One still image is obtained from this sub-pic 
ture unit. At least one sub-picture unit can be formed in 
one cell. 

File management information area 101 (FIG. 10) is 
constituted by file management table (FMT) 113, se- 
quence information table (SIT) 114, cell information ta- 
ble (CIT) 115, etc. 

The picture data cells in video data area 102 are 
consecutively numbered in the order of recording on the 
optical disk 10, starting with #1 . These cell numbers are 
written in cell information table 115, together with pieces 
of information about cells in connection with the cell 
numbers. 

More specifically, cell information table 115 is de- 
fined by a set of areas 117 in which j pieces of cell in- 
formation (CI), which are written as information required 
for reproduction of picture data cells in the order of cell 
numbers, are stored. As this cell information (CI), infor- 
mation such as the position, size, reproduction time, etc. 
of a cell in file 78 is written. 

FIG. 13 shows the contents of cell information (CI) 
stored in cell information table 115. As cell information 
(CI) written in cell information area 1 1 7, the start position 
of a picture cell obtained by dividing video data into units 
in accordance with a purpose, a size, etc. are written in 
the form of parameters. 

More specifically, this cell information (CI) is consti- 
tuted by cell type (or cell category) information (CCAT) 



indicating the contents of the picture cell which indicate 
whether the picture cell belongs to a movie, karaoke da- 
ta, or an interactive menu; cell reproduction information 
(CTIME) indicating the total reproduction time of the pic- 

5 ture cell; system time information (CSSCR) described 
in the cell start pack; cell start position information 
(CSLBN) indicating the start position of the picture cell, 
i.e., the start address; and full size information (CNLB) 
indicating the size of the picture cell. 

to The cell type/category information (CCAT) is 
formed of copy control information indicating whether a 
copy operation is permitted or inhibited, parental control 
information indicating the parental level of the video data 
constituting the video/picture cell, cell type/category in- 

15 formation indicating whether the video/picture cell be- 
longs to a movie, karaoke data, or an interactive menu, 
and a language code (if the cell type/category informa- 
tion indicates an interactive menu). 

Sequence information table 114 is defined by a set 

20 of areas 116 in which i pieces of sequence information 
(SI), each written as information indicating, e.g., the or- 
der of selection and reproduction of cells 105 within a 
range designated in units of sequences 1 06, are stored. 
As each sequence information (SI), reproduction control 

25 information, with respect to the reproduction order and 
reproduction operation of picture data cells 105 record- 
ed in sequence 106, is written. 

Sequence 106 includes a self -terminating type se- 
quence (or a single program chain PGC) which is com- 

30 pieted by itself, and connection type sequences (or a 
plurality of program chains PGC's) which can be 
branched off and connected to the next sequence (or 
subsequent program chain): 

The connection type sequences include a start se- 
as quence of video data representing multi-story programs. 
These connection type sequences are formed of: a con- 
nection type start sequence which can be branched off 
and connected to the next sequence (i.e., a connection 
type start sequence with which the story is changed in 

40 accordance with the manner of selection); a connection 
type intermediate sequence which can be branched off 
from another connection type sequence and is connect- 
ed to still another sequence; and a connection type end 
(or termination) sequence to which another connection 

« type sequence is connected to terminate this sequence, 
i.e., a connection type end sequence with which the sto- 
ry is terminated. 

The numbers of these pieces of sequence informa- 
tion are defined as sequence numbers 1 to i, and the 

50 start position information of each sequence is written in 
file management table 113. 

FIG. 14 shows the contents of one piece of se- 
quence information (SI) stored in sequence information 
table 114 in file management information area 101 

ss shown in FIG. 10. 

As shown in FIG. 14, the reproduction order of pic- 
ture cells, sequence information, etc. are written in se- 
quence information area 116 (FIG. 10). The numbers of 



EP 0 801 384 A2 



16 



these pieces of sequence information (SI) coincide with 
the sequence numbers (or program chain numbers), 
and are allocated to sequence information table 11 4 in 
the order of the sequence numbers. 

Sequence number 1 corresponds to a default repro- 
duction sequence. The cells constituting the sequence 
are preferably arranged consecutively in a designated 
order. 

Sequence information area 116 is formed of se- 
quence type/category information (SCAT), the number 
of programs constituting the sequence (SNPRG), the 
numberof cells constituting the program (SNCEL), a se- 
quence reproduction time (STIME), number information 
of connection sequences (SNCSQ), sequence number 
list information (SCSQN), and sequence control infor- 
mation (SCINF). 

Described for sequence type/category information 
(SCAT) are the following pieces of information: copy 
control information indicating whether a copy is permit- 
ted or inhibited; parental control information indicating 
the parental level of the sequence which level repre- 
sents the maximum value of the parental level of a cell 
(or cells) contained in the sequence; sequence type/cat- 
egory information; and sequence application informa- 
tion indicating whether the sequence belongs to a mov- 
ie, karaoke data, or an interactive menu. 

The above sequence type/category information in- 
dicates whether the sequence is: a self-terminating type 
sequence which is terminated when the reproduction of 
this sequence is completed; a connection type start se- 
quence which is the start sequence of video data repre- 
senting a multi-story and can be branched off and con- 
nected to the next sequence; a connection type inter- 
mediate sequence which is branched off from another 
connection type sequence and is connected to still an- 
other sequence; or a connection type end sequence to 
which another connection type sequence is connected 
to terminate the sequence. 

Described in the sequence constituting program 
number (SNPRG) is the number of programs (or video 
objects) constituting respective sequences (or program 
chains). 

Described in the program constituting cell number 
(SNCEL) is the number of cells constituting respective 
programs. 

As the sequence reproduction time (STIME), theto- 
tal reproduction time of the sequence is written. As the 
connection sequence count information (SNCSQ), the 
number of sequences which can be connected to the 
connection type sequence after it is reproduced is writ- 
ten. As the sequence number list information (SCSQN), 
a list of sequence numbers (which indicate the sequenc- 
es to which the sequence can be connected) corre- 
sponding to the connection sequence count information 
(SNCSQ) is written. As the sequence control informa- 
tion (SCINF), the reproduction order of cells constituting 
the sequence is written. In accordance with this infor- 
mation, the cells are reproduced and the sequence is 



executed. 

An interval in which one cell is selected from a plu- 
rality of cells and reproduced is written in the form of a 
block as a set of cells. By designating the block, the se- 
s quence of the block is executed. 

In a sequence, programs as reproduction units, 
each having a combination of one or more cells to be 
reproduced consecutively, are defined, and the program 
numbers are written. The program numbers are allocat- 
io ed to the sequence in the ascending order, starting with 
#1. 

File management table (FMT) 113 in FIG. 10 shows 
numerical information associated with video file 78. File 
management table 1 1 3 describes the corresponding file 

is name and a file identifier for identifying the file as a file 
which can be reproduced by the optical disk reproduc- 
tion apparatus in which the optical disk is loaded. 

In addition, in file management table 113, the fol- 
lowing pieces of information are written: the start ad- 

20 dress of sequence information table 114 defined by a 
relative distance from the top or beginning of file 78; the 
start address of cell information table 115 defined by a 
relative distance from the top or beginning of file 78; the 
start address of video data area 1 02 defined by a relative 

25 distance from the top or beginning of file 7B; data at- 
tribute information for reproduction of each data; and so 
on. 

Described in sequence information table 114 are 
the numbers "I" of pieces of sequence information 116 

so and the respective start addresses of sequence infor- 
mation pieces 1 1 6 each defined by a relative distance 
from the top or beginning of file 78. 

Described in cell information table 115 are the num- 
bers "j" of pieces of cell information 11 7 and the respec- 

35 tive start addresses of cell information pieces 1 1 7 each 
defined by a relative distance from the top or beginning 
of file 78. 

File management table (FMT) 113 is, as shown in 
FIG. 15, constituted by areas in which a plurality of pa- 
40 rameters are written. 

More specifically, the following parameters are re- 
corded in the respective areas: 

afilename(FFNAME); 
45 a file identifier (FFID) as information for identifying 
a movie file; 

the size (FSZFMT) of the file management table 
(FMT) which is written in the form of the number of 
logical blocks; 

so the total number of sequences (FNSQ) present in 
the file; 

the number of cells (FNCEL) present in the file; 
the number of packs (FNDSIP) of disk search (or 
data search) information (DSI) present in the video 
55 data of the file; 

the numberof logical blocks (FN LB) corresponding 
to the size of the file; 

the start address (FSASIT) of sequence information 
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table 114 in the file which is indicated by an offset 
logical block number from the beginning of the file; 
the start address (FSACIT) of cell information table 
115 in the file which is indicated by an offset logical 
block number from the beginning of the file; 
a disk search (or data search) map start address 
(FSADSM) in the file which is indicated by an offset 
logical block number from the beginning of the file; 
a video data start address (FSADVD) in the file 
which is indicated by an offset logical block number 
from the beginning of the file; 
the start addresses (offset byte numbers from the 
top or beginning of sequence information table 114), 
and sizes (FSAESI) of respective pieces of the se- 
quence information in sequence information table 
114 of the file, which start addresses are written in 
the order of writing by the number of the sequence 
information pieces; 

the smallest cell number of the cells used in the re- 
spective sequences presented in the file, and the 
number of cells (FSNCIB) between the smallest cell 
number and the maximum cell number, which are 
written in the order of writing by the number of se- 
quences; 

video data attributes (FVATR) indicating the repro- 
duction form of the video data recorded in the file; 
the number of audio streams (FNAST) indicating 
the number of audio data streams (data strings) 
which are recorded in the file and can be repro- 
duced in the same time zone as that of the video 
data; 

the audio stream attributes (FAATR) which are re- 
corded in the order corresponding to the stream 
numbers of the respective streams; 
the number of sub-picture channels (FNSPCH) in- 
dicating the number of channels of the sub-picture 
data which are recorded in the file and can be re- 
produced in the same time zone as that of the video 
data; 

sub-picture channel attributes (FSPATR) which are 
recorded in the order corresponding to the channel 
numbers of the respective channels; 
a sub-picture color palette (FSPPLT) used in all the 
channels of the video data in the file; 
a vendor definition (FVDEF) for defining an area 
which can be arbitrarily used by a vendor for a spe- 
cific purpose; and the like. 

Referring to FIG. 15, when the number of audio 
streams is n, succeeding audio data attributes are con- 
secutively recorded in the order of the stream numbers 
from#1 to#n. 

Similarly, when the number of sub-picture channels 
is m, succeeding sub-picture data attributes are consec- 
utively recorded in the order of the channel numbers 
from #1 to #m. 

If the number of audio streams or the number of 
sub-picture channels is zero (0), neither audio data at- 



tribute nor sub-picture data attribute is recorded. 

As shown in FIGS. 10 to 12 and 16, the video data 
is a set of main picture (video) data, audio data, sub- 
picture data, and disk search (or data search) informa- 
s tion (DSI) data. Each type of data is recorded in units of 
packs. 

As shown in FIG. 17 to 23, the above pack is con- 
stituted by a pack header and a packet which is formed 
of main picture data, sub-picture data, or disk search/ 
io data search information (DSI). 

The pack length of the above pack is adjusted to 
2,048 bytes or 2k bytes (= one logical sector). 

A pack header is constituted by a 4-byte pack start 
code (000001 BAh), a 6-byte SCR (system clock refer- 
15 ence: system time reference value), a 3-byte multiplex- 
ing rate (MUX rate; 0468A8h), and one to seven stuffing 
bytes (OOh). A standard packet consists of 2,034 bytes. 
In this packet, a padding packet (supplementary data 
OOh having no meanings as data are recorded in units 
20 of bytes) for pack length adjustment is set, as needed. 

The above packs include disk search/data search 
information (DSI) pack 92 constituted by disk search/ 
data search information data, main picture pack 93 con- 
stituted by main picture data, sub-picture pack 95 con- 
25 stituted by sub-picture data, and audio pack 98. 

Each pack will be described in detail next. 

As shown in Fl G. 1 7, disk search/data search infor- 
mation pack (DSI pack) 92 is arranged immediately be- 
fore a main picture pack containing the start data of one 
30 GOP, and is constituted by a 1 4-byte pack header, a 
24 byte system header, and a DSI packet as a data area 
in which a 6-byte packet header and disk search/data 
search information data up to the 2,004th byte can be 
stored. 

35 As described above, the pack header is constituted 
by a 4-byte pack start code (000001 BAh), a 6-byte SCR 
(system clock reference: system time reference value), 
a 3-byte multiplexing rate (MUX rate; 0468A8h), and 
one to seven stuffing bytes (OOh). 

40 The system header is constituted by a 4-byte sys- 
tem header code (000001 BBh), 2-byte header length 
data, and the like. 

The packet header is constituted by a 3-byte packet 
start code (000001 h), a 1-byte stream ID, 2-byte PES 

45 (Packetized Elementary Stream) packet length data. 

As shown in FIG. 18, main picture pack 93 is con- 
stituted by a 1 4-byte pack header and a main picture 
packet as a data area in which a 9-byte packet header 
and main picture data up to the 2,025th byte can be 

so stored. 

Or, as shown in FIG. 19, main picture pack 93 is 
constituted by a 1 4-byte pack header and a main picture 
packet as a data area in which a 1 9-byte packet header 
and main picture data up to the 2,015th byte can be 
55 stored. The arrangement of these pack headers may be 
the same as that of DSI pack 92. 

As shown in FIG. 18, when the packet header is 
constituted by 9 bytes, the 9-byte packet header in- 
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eludes a 3-byte packet start code (000001 h), a 1-byte 
stream ID, 2-byte PES (Packetized Elementary Stream) 
packet length data, and 3-byte data associated with the 
PES. 

As shown in FIG. 1 9, when the packet header is 
constituted by 19 bytes, the 19-byte packet header in- 
cludes a 5-byte PTS (Presentation Time Stamp; time 
management information for reproduction output) and a 
5-byte DTS (Decoding Time Stamp; time management 
information for decoding), in addition to the above 9-byte 
data. These PTS and DTS are written in only the main 
picture packet containing the start data of the l-picture 
of each GOP. 

As shown in FIG. 20, audio pack 95 is constituted 
by a 1 4-byte pack header and an audio packet data area 
in which a 14-byte packet header and audio data up to 
the 2,020th byte can be stored (when audio data is com- 
pressed data encoded based on, e.g., AC3; trade mark). 

Or, as shown in FIG. 21 , audio pack 95 is constitut- 
ed by a 14-byte pack header and an audio packet data 
area in which a 14-byte packet header, a 1-byte sub- 
stream ID, and audio data up to the 2,01 9th byte can be 
stored (when audio data is encoded as a linear PCM). 
The arrangement of these pack headers may be the 
same as that of DSI pack 92. 

The packet header as shown in Fl G. 20 or 21 is con- 
stituted by a 3-byte packet start code (000001 h), a 
1-byte stream ID, 2-byte PES (Packetized Elementary 
Stream) packet length data, 3-byte PES contents, and 
a 5-byte PTS (Presentation Time Stamp; time manage- 
ment information for reproduction output). 

As shown in FIG. 21, a code representing a linear 
, PCM stream is added to a sub-stream I D added to audio 
data based on linear PCM. 

As shown in FIG. 22, sub-picture pack 98 is consti- 
tuted by a 1 4-byte pack heade r and a sub-pictu re packet 
as a data area in which a 9-byte packet header, a 1 -byte 
sub-stream ID, and sub-picture data up to the 2,024th 
byte can be stored. 

Or, as shown in FIG. 23, sub-picture pack 98 is con- 
stituted by a 1 4-byte pack header and a sub-picture 
packet as a data area in which a 1 4-byte packet header, 
a 1-byte sub-stream ID, and sub-picture data up to the 
2,01 9th byte can be stored. The arrangement of these 
pack headers may be the same as that of DSI pack 92. 

A code representing a sub-picture stream is added 
to the sub-stream ID shown in FIG. 22 or 23. 

As shown in FIG. 22, the 9-byte packet header is 
constituted by a 3-byte packet start code (000001 h), a 
1-byte stream ID, 2-byte PES (Packetized Elementary 
stream) packet length data, and 3-byte data associated 
with the PES. 

As shown in FIG. 23, the 14-byte packet header in- 
cludes a 5-byte PTS (Presentation Time Stamp; time 
management information for reproduction output), in ad- 
dition to the above 9-byte data. This PTS is written in 
only the sub-picture packet containing the start data of 
respective sub-picture units. 



The SCR (System Clock Reference) written in each 
pack increases in the order of recording on optical disk 
10, with the value of the start pack of video data for each 
file being set to 0. 
5 The disk search/data search information (DSI) writ- 
ten in disk search/data search information pack (DSI 
pack) 92 is set at the beginning of one GOP (Group Of 
Picture). 

As shown in FIG. 24, disk search/data search infor- 

10 mation is constituted by general information, reproduc- 
tion synchronization information, DSI pack address in- 
formation, angle address information, effect informa- 
tion, and highlight information. 

As shown in FIG. 25, the general information iscon- 

75 stituted by parameters DSCR, VSPTS, DLBN, CELN, 
and PCTL (or PTL_LVL). 

Parameter DSCR is the SCR (System Clock Refer- 
ence: or system time reference value) of DSI. Parameter 
VSPTS is the reproduction time stamp of the GOP. Pa- 

20 rameter DLBN is the logical block number of the DSI. 
Parameter CELN is a cell number. Parameter PCTL (or 
PTL_LVL) is a parental control level. 

As the SCR of the DSI , a SCR to be written in a pack 
header is written. As the reproduction time stamp of a 

2£ GOP, the reproduction start time of the code display start 
frame of the GOP is written. As the logical block number 
of the DSI, the address of this DSI pack is written in the 
form of an offset logical block number from the begin- 
ning of the file. As the cell number, the cell number to 

30 which the GOP belongs is written. As the parental con- 
trol level, a parental control level (e.g., 5 to 8 levels or 
less) during a GOP reproduction period is written. This 
parental level coincides with that of the cell to which the 
information belongs. 

35 The reproduction synchronization information in- 
cludes the reproduction start time and position informa- 
tion of a GOP, audio data to be reproduced in synchro- 
nism with video data, and the reproduction start time and 
position information of sub-picture data. 

40 The reproduction synchronization information is 
constituted by the PTS of an l-picture of the MPEG, the 
address of a pack containing the l-picture, the PTS of 
audio data, the address of the audio pack, the PTS of 
sub-picture data, and the address of the sub-picture 

45 pack. 

As the PTS of the l-picture, the reproductions start 
time of the l-picture is written in the form of an offset PTS 
from the reproduction time stamp of the GOP. As the 
address of the pack containing the l-picture, the address 
so of the video pack containing the l-picture is written in the 
form of an offset logical block numberf rom the DSI pack. 

As the PTS of the audio data, the PTS of the audio 
packet having the nearest reproduction start time after 
the reproduction start time of the l-picture is written in 
55 the form of an offset PTS from the reproduction time 
stamp of the GOP. 

As the audio pack address, the address of the audio 
pack for the PTS of the audio data is written in the form 
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of an offset PTS from the DSI pack. 

As the PTS of the sub-picture data, the reproduction 
start and end times of the sub-picture pack to be repro- 
duced during a GOP reproduction period are written in 
the form of an offset PTS from the reproduction time 
stamp of the GOP. 

As the sub-picture pack address, the address of the 
sub-picture pack for the PTS of the sub-picture data is 
written in theform of an offset logical block number from 
the DSI pack. 

The DSI pack address information is the position 
information of another DSI pack 92. 

The angle address information is the position infor- 
mation of another angle. 

As the effect information, information about various 
effect processes to be performed during a GOP repro- 
duction period is written. 

The highlight information includes the positions of 
selection items on a menu screen and changed color/ 
contrast information. This information is effective only 
when the cell to which the information belongs is a menu 
cell or interactive menu cell. 

The highlight information is constituted by selection 
item start number/item count and the positions, colors, 
and contrasts of the selection items. As the selection 
item start number/Item count, the start number of a se- 
lection item displayed on the menu screen in the form 
of a sub-picture, and the number of selection items are 
written. 

As the positions, colors, and contrasts of the selec- 
tion items, the display rectangular areas corresponding 
to the selection items on the menu screen, and pieces 
of information representing colors and contrasts to 
which selected items are changed are written in order 
from the start selection number in quantity correspond- 
ing to the number of selection items. 

Each display rectangular area is defined by X- and 
Y-coordinates with the origin being set at the upper left 
position on the screen. 

System processor section 54 of FIG. 1 includes 
packet transfer processing section 200 for determining 
the type of packet and transferring the data in the packet 
to each decoder. 

As shown in FIG. 26, packet transfer processing 
section 200 comprises memory interface section (mem- 
ory l/F section) 201, stuffing length detecting section 
202, pack header end address calculating section 203, 
pack type discriminating section 204, packet data trans- 
fer control section 205, and decoder interface section 
(decoder l/F section) 206. 

Memory l/F section 20 1 outputs pack data from data 
RAM section 56 to stuffing length detecting section 202, 
pack type discriminating section 204, packet data trans- 
fer control section 205, and decoder l/F section 206 via 
data buses. 

Stuffing length detecting section 202 detects the 
specific number of bytes of a stuffing length in a pack 
header in the pack data supplied from memory l/F sec- 



tion 201 . This detection result is output to pack header 
end address calculating section 203. 

Pack header end address calculating section 203 
calculates a pack header end address from the stuffing 
5 length supplied from stuffing length detecting section 
202. This calculation result is output to pack type dis- 
criminating section 204 and packet data transfer control 
section 205. 

In accordance with the pack header end address 

10 supplied from pack header end address calculating sec- 
tion 203, pack type discriminating section 204 discrimi- 
nates, on the basis of the contents of 4-byte data sup- 
plied next to the address in the pack data obtained from 
memory l/F section 201 , whether the received pack is a 

is main picture, audio, sub-picture, or DSI pack. This dis- 
crimination result is output to packet data transfer con- 
trol section 205. 

More specifically, pack type discriminating section 
204 discriminates the pack as a DSI pack if a 4-byte sys- 

20 tern header start code is supplied; a main picture pack 
if a 3-byte packet start code and a stream ID indicating 
a 1-byte main picture stream are supplied; an audio 
pack if a 3-byte packet start code and a 1-byte stream 
ID are supplied; and a sub-picture pack if a 3-byte pack- 

25 et start code and a 1 -byte stream ID are received. 

If, however, a private stream is supplied as a stream 
ID, pack type discriminating section 204 discriminates 
from a sub-stream ID following a packet header whether 
the received pack is an audio or sub-picture pack. 

30 Packet data transfer control section 205 determines 
a destination and a packet start address in accordance 
with a pack header end address and a pack type dis- 
crimination result respectively supplied from pack head- 
er end address calculating section 203 and pack type 

35 discriminating section 204. Packet data transfer control 
section 205 also determines a packet length in the pack- 
et header of the supplied pack data. 

In addition, packet data transfer control section 205 
supplies a signal representing the destination as atrans- 

40 fer control signal to decoder l/F section 206, and sup- 
plies a packet end address to memory l/F section 201 
on the basis of the packet start address. 

In accordance with the transfer control signal sup- 
plied from packet data transfer control section 205, de- 

45 coder l/F section 206 outputs main picture data, audio 
data, or sub-picture data, as packet data containing a 
packet header, supplied from memory l/F section 201, 
and controlled by packet data transfer control section 
205, to a corresponding one of decoder sections 58, 60, 

so and 62, or outputs DSI as packet data to data RAM sec- 
tion 56. 

Reproduction of movie data having the logic format 
in FIGS. 5 to 16 and supplied from optical disk 10 will 
be described next with reference to FIG. 1 . Referring to 
55 FIG. 1 , the solid line arrows between the blocks repre- 
sent data buses, and the broken line arrows represent 
control buses. 

In the optical disk apparatus in FIG. 1, when the 
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power supply is turned on, system CPU section 50 reads 
out an initial operation program from system ROM/RAM 
section 52, and sets up disk drive section 30. 

Then, disk drive section 30 starts to read data from 
read-in area 27, and reads out volume management in- s 
formation from volume management area 74 of volume 
management information area 70 subsequent to read- 
in area 27. 

More specifically, system CPU section 50 gener- 
ates a read instruction to disk drive section 30 to read 10 
out volume management information from volume man- 
agement area 74 which is recorded at a predetermined 
position on optical disk 10 set in disk drive section 30. 
In response to the generated instruction, system CPU 
section 50 fetches the contents of the volume manage- is 
ment information, and the fetched contents are tempo- 
rarily stored in data RAM section 56 through system 
processor section 54. 

Further, system CPU section 50 extracts informa- 
tion, such as the recording position, capacity of each file 20 
and other pieces of information required for manage- 
ment, from the data strings of the volume management 
information stored in data RAM section 56, and trans- 
fers/holds the information at a predetermined location 
in system ROM/RAM section 52. 25 

Subsequently, system CPU section 50 acquires 
disk information file 76 corresponding to file number 0 
from system ROM/RAM section 52 by referring to the 
information of the recording position and capacity of 
each of the previously acquired files. 30 

More specifically, system CPU section 50 supplies 
a read instruction to disk drive section 30 by referring to 
the information of the recording position and capacity of 
each of the previously acquired files to read out the file 
management information of disk information file 76 cor- 35 
responding to file number 0 from system ROM/RAM 
section 52. 

The readout file management information is stored 
in data RAM section 56 through system processor sec- 
tion 54. Similarly, system CPU section 50 transfers/ 40 
stores the acquired information at a predetermined lo- 
cation in system ROM/RAM section 52. 

System CPU section 50 reproduces the sequence 
(title) selection menu in menu picture data area 84 and 
displays it on the screen by using the disk structure in- 4B 
formation, menu structure information, and cell informa- 
tion of the file management information in disk informa- 
tion file 76. 

On the basis of selection numbers displayed on the 
menu screen, a user operates key operation section & so 
display section 4 designates to select a sequence (title) 
to be reproduced. With this operation, the file number 
and sequence information of the selected sequence are 
specified. 

In thissequence selecting operation, a user may se- « 
lect all sequences on the basis of the screen. Alterna- 
tively, the user may select a start sequence first, and 
then selects the next sequence from a menu cell con- 



tained in a picture cell at the end of the start sequence. 

The process of acquiring designated video file 78 
and reproducing video data 102 will be described next. 

In order to acquire sequence information corre- 
sponding to a designated sequence number, system 
CPU section 50 reads out file management information 
101 of video file 78 to which the sequence to be repro- 
duced belongs by using the recording position and ca- 
pacity of video file 78 obtained from volume manage- 
ment information 74, and stores the readout information 
in data RAM section 56, as in the case of disk informa- 
tion file 76 described above. 

System CPU section 50 acquires video, audio, and 
sub-picture attributes from file management table 113 
of the file management information stored in data RAM 
section 56, and outputs control signals corresponding 
to the respective attributes to video decoder section 58, 
audio decoder section 60, sub-picture decoder section 
62, and D/A & reproduction processing circuit 64. 

System CPU section 50 acquires sequence infor- 
mation corresponding to the designated sequence 
number from sequence information table 114 of file 
management information area 101 stored in data RAM 
section 56, and transfers/stores the acquired data and 
cell information in cell information table 1 1 5 which is re- 
quired to reproduce the sequence to/in system ROM/ 
RAM section 52. 

System CPU section 50 acquires cell information to 
be reproduced first in accordance with cell reproduction 
order information in the sequence information acquired 
in this manner, and supplies a read instruction for read 
access from the target address to disk drive section 30 
on the basis of a video data reproduction start address 
and size in this cell information. 

Disk drive section 30 drives optical disk 10 in ac- 
cordance with the read instruction, and reads out the 
data at the target address from optical disk 10. Diskdrive 
section 30 then sends the readout data to system proc- 
essor section 54. System processor section 54 tempo- 
rarily stores the sent data in data RAM section 56, and 
discriminates the type (e.g., main picture, audio, sub- 
picture, or disk search/data search information) of the 
data on the basis of header information added thereto. 
System processor section 54 transfers the main picture, 
audio, or sub-picture data to a corresponding one of de- 
coder sections 58, 60, and 62 in accordance with the 
discriminated type, and transfers the disk search/data 
search information to data RAM section 56. 

This processing will be described with reference to 
the flow chart of FIGS. 27 and 28. 

System CPU section 50 transfers a read command 
and the logical sector address of a pack to be repro- 
duced to disk drive section 30 (step S01). 

Disk drive section 30 seeks thetarget address (step 
S02). 

Disk drive section 30 performs error correction of 
the data at the target data, and transfers the main data 
portion of the logical sector data to system processor 
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section 54 (step S03). 

System processor section 54 holds the data of the 
readout logical sector in data RAM section 56 (step 
S04). 

System processor section 54 reads out a pack 
header from the beginning of the data of the logical sec- 
tor held in data RAM section 56, and holds the SCR 
(system time reference value) (step S05). 

I n this case, since the beginning of the logical sector 
coincides with that of the pack data, data can be easily 
extracted. 

System processor section 54 then compares the 
self-STC with the SCR of each of the stored packs, and 
determines a pack corresponding to an SCR which has 
reached the STC, i.e., a pack to be reproduced/output. 
System processor section 54 reads out the determined 
pack from data RAM section 56, discriminates the type 
of data in packet transfer processing section 200, and 
transfers the data to one of decoder sections 58, 60, and 
62 or data RAM section 56 in accordance with the dis- 
criminated type (step S06). 

The corresponding one of decoder sections 58, 60, 
and 62 decodes the data in accordance with the corre- 
sponding data format and the above set coding scheme, 
and sends the resultant data to D/A & reproduction 
processing circuit 64. D/A & reproduction processing cir- 
cuit 64 converts the digital signal, obtained by decoding 
of the video data, into an analog signal. 

The analog signal is subjected to frame rate 
processing, aspect processing, pan/scan processing, 
etc. on the basis of the above set conditions. The result- 
ant data is output to monitor section 6. 

D/A & reproduction processing circuit 64 converts 
the digital signal, obtained by decoding of the audio da- 
ta, into an analog signal on the basis of the above set 
conditions, and performs mixing processing of the ana- 
log signal on the basis of the above set conditions. The 
resultant data is output to speaker section 8. 

Further, D/A & reproduction processing circuit 64 
converts the digital signal, obtained by decoding of the 
sub-picture data, into an analog signal, and outputs the 
analog signal to monitor section 6 (step S07). 

The above processing of steps S03 to S07 is re- 
peated until reproduction is completed. 

Processing performed by packet transfer process- 
ing section 200 will be described next. 

Pack data read out from data RAM section 56 is 
supplied to stuffing length detecting section 202, pack 
type discriminating section 204, packet data transfer 
control section 205, and decoder l/F section 206 via 
memory l/F section 201 (step S11 ). 

With this operation, a stuffing length is detected by 
stuffing length detecting section 202 (step S1 2), and da- 
ta representing the stuffing length is output to pack 
header end address calculating section 203. 

Pack header end address calculating section 203 
calculates a pack header end address from the supplied 
stuffing length (step S13). The calculated pack header 



end address is supplies the address to pack type dis- 
criminating section 204 and to packet data transfer con- 
trol section 205. 

In accordance with the supplied pack header end 

£ address, pack type discriminating section 204 discrimi- 
nates, on the basis of the contents of 4-byte data sup- 
plied next to this address, whether the received pack is 
a main picture, audio, sub-picture, or DSI pack (step 
S14). The result of this discrimination is supplied to 

J0 packet data transfer control section 205. 

Pack type discriminating section 204 discriminates 
that the received pack is a DSI pack if a 4-byte system 
header start code is supplied; a main picture pack if a 
3-byte packet start code and a stream ID representing 

15 a 1-byte main picture stream are supplied; an audio 
pack if a 3-byte packet start code and a 1 -byte stream 
ID are supplied; and a sub-picture if a 3-byte packet start 
code and a 1-byte stream ID are supplied. 

If, however, a private stream is supplied as a stream 

20 ID, pack type discriminating section 204 discriminates 
from a sub-stream ID following a packet header whether 
the received pack is an audio or sub-picture pack. 

Packet data transfer control section 205 determines 
a destination and a packet start address in accordance 

25 with the supplied pack type discrimination result and 
pack header end address, and also determines a packet 
length in the packet header of the supplied pack data 
(step S15). 

With this operation, packet data transfer control 

so section 205 supplies a signal representing the destina- 
tion, as a transfer control signal, to decoder l/F section 
206, and supplies the packet end address from the 
packet start address to memory l/F section 201. 

As a result, substantially effective packet data is 

35 supplied from memory l/F section 201 to decoder l/F 
section 206 via a data bus. Thereafter, the data is trans- 
ferred to one of the decoder sections 58, 60, and 62 or 
data RAM section 56 as the destination corresponding 
to the pack type (step S16). 

40 In this case, since the above pack data has a fixed 
length, the stored state of the data in data RAM section 
56 is constant, i.e., the start addresses are arranged at 
given fixed intervals. In other words, the beginnings of 
the pack data in data RAM section 56 are held at ad- 

45 dresses arranged at equal intervals. Pack data manage- 
ment therefore does not require address management 
and can be realized by managing only pack numbers. 

If it is determined in the process of discriminating a 
data type that the data is disk search/data search infor- 

50 mation (DSI) representing the reproduction position, 
etc. of video data, this disk search/data search informa- 
tion is not transferred to any decoder section, but is 
stored in data RAM section 56. This reproduction infor- 
mation is referred to by system CPU section 50, as 

55 needed, to be used for a monitoring operation in repro- 
ducing video data. 

When reproduction of one cell is completed, cell in- 
formation to be reproduced next is acquired from cell 
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reproduction order information in sequence information, 
and reproduction processing for the acquired cell infor- 
mation is continued in the same manner as described 
above. 

Assume that the optical disk apparatus reproduces 
a parental control target portion of optical disk 10 on 
which parent information is recorded. A basic operation 
for such a case will be described next with reference to 
the flow chart of FIGS. 29 to 32. 

First of all, disk structure information (DSINF) in a 
disk information file is loaded into data RAM section 56 
(step S21). 

Parental information about all sequences recorded 
on optical disk 10 is referred to on the basis of loaded 
diskstructure information DSINF, so as to display a title 
subjected to parental control on monitor section 6 (step 
S22). 

A specific user (authorized on the basis of a pass- 
word or the like) operates key operation section & dis- 
play section 4 to key-input the information indicating 
whether to validate the reproduction restriction of the 
above title subjected to parental control (step S23). 

Note that the specific user can cancel only parental 
control of a level more moderate than the reference level 
recorded in system ROM/RAM section 52. 

When the user cancels the parental control, paren- 
tal cancellation information is stored in system ROM/ 
RAM section 52. When the user does not cancel the pa- 
rental control (step S24, no), he/she operates key oper- 
ation section & display section 4 to key-input the infor- 
mation indicating a desired level (or levels) of parental 
control with respect to the sequence, cell, or GOP level 
(steps S25). 

Incidentally, the number of hierarchical levels of 
program sources to be subjected to the parental control 
may be two, for example, the file level (or title set level) 
and the sequence level (or program chain level). 

If the restriction (parental control) of reproduction or 
presentation for the sequence level (or program chain 
level) is selected in step S25, each sequence informa- 
tion (SI) in sequence information table (SIT) 1 1 4 is load- 
ed into data RAM section 56 (step S26 in FIG. 30). Then, 
a reproduction/presentation restriction start sequence 
number and a reproduction restriction end sequence 
number are detected. 

Thereafter, respective sequences (or program 
chains) are sequentially loaded (step S27), and it is 
checked whether each sequence (program chain) is 
subjected to specific parental control, or is subjected to 
restriction of reproduction or presentation (step S28). 

More specifically, it is checked from the parental lev- 
el of each sequence (program chain), whether each se- 
quence (program chain) is to be subjected to restriction 
of the parental control, or is to be subjected to reproduc- 
tion restriction. 

If it is determined that a given sequence (program 
chain) is to be subjected to the reproduction restriction 
(step S28, yes), this sequence (program chain) is not 



reproduced (step S29), and characters indicating that 
parental control is being performed are displayed on 
monitor section 6 (step S30). 

The next sequence is then loaded. If the next se- 
s quence is not subjected to parental control (step S28, 
no), reproduction is resumed (step S31 in FIG. 29). 

Incidentally, at step 29 of FIG. 30, if the sequence 
(or program chain) to be reproduced next is subjected 
to parental control, in place of reproducing this next se- 
10 quence (program chain), another sequence (or program 
chain), which is not subjected to the parental restriction, 
may be reproduced. 

If the reproduction/presentation restriction of the 
cell level is selected at step S25 in FIG. 29, cell infor- 
ms mation in the cell information table (CIT) is loaded into 
data RAM section 56 (step S44* in FIG. 29, or step S32 
in FIG. 31). Then, a reproduction restriction start cell 
number and a reproduction restriction end cell number 
are detected. 

20 The respective cells are sequentially loaded (step 

533) , and it is checked whether each cell is to be sub- 
jected to restriction of reproduction or presentation (step 

534) . 

More specifically, it is checked from the parental lev- 
25 el of each cell whether each cell is to be subjected to 
parental control, or is to be subjected to reproduction 
restriction. 

If it is determined that a given cell is to be subjected 
to reproduction restriction (step S34, yes), a reproduc- 

30 tion inhibition signal is output to each of decoder sec- 
tions 58, 60, and 62, so as to stop output of any decoded 
signal (step S35). 

Alternatively, if the cell representing a specific 
scene of a given title is subjected to the parental control, 

3S this scene may be replaced with another scene, or 
switching to another angle of multi-angle pictures pre- 
pared separately may be performed (step S35). 

Thereafter, characters indicating that parental con- 
trol is being performed are displayed on monitor section 

40 6(stepS36). 

When the reproduction restriction period of the cell 
comes to an end (step S34, no), unless other parental 
restriction exists, reproduction inhibition or picture re- 
placement is canceled (step S37 in FIG. 29), and repro- 

45 duction is resumed (step S31). 

If the reproduction/presentation restriction of the 
GOP level is selected at step S25 in FIG. 29, pack data 
are sequentially loaded into data RAM section 56 (step 
S45* in FIG. 29, or step S38 in FIG. 32). Then, the pa- 

so rental information of each GOP is read from disk search/ 
data search information (DSI) arranged for each GOP 
(step S39). It is checked from the read information 
whether a target GOP is to be reproduced (step S40). 
Or, it is checked from the parental level of the target 

& GOP whether the GOP is to be subjected to reproduc- 
tion restriction. 

If it is determined that the GOP is to be subjected 
to reproduction control (step S40, yes), a reproduction 
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inhibition signal is output to each of decoder sections 
58, 60, and 62, so as to stop outputting of any decoded 
signal (step S41). Thereafter, characters indicating that 
parental control is being performed are displayed on 
monitor section 6 (step S42). 

When the reproduction restriction period of the 
GOP comes to an end (step S40, no), unless other pa- 
rental restriction exists, reproduction inhibition or picture 
replacement is canceled (step S37 in FIG. 29), and re- 
production is resumed (step S31). 

Referring to FIG. 30, steps S26 to S30 constitute a 
parental check routine for the sequence level (or pro- 
gram chain level). In FIG. 31, steps S32 to S36 consti- 
tute a parental check routine for the cell level. In FIG. 
32, steps S38 to S42 constitute a parental check routine 
for the GOP level. 

As shown in FIG. 29, after a parental check of the 
sequence level is performed (allowed at S43), a parental 
check of the cell level as processing of a lower layer is 
performed. After a parental check of the cell level is per- 
formed (allowed at S44), a parental check of the GOP 
level as processing of a further lower layer is performed. 

As mentioned above, a multi-stage parental check 
mechanism (steps of S43 to S45, or any two of S43 to 
S45) is adapted. With the operation of such a multi- 
stage parental check mechanism, even if a reproduction 
skip (or a jump of laser beam tracking of the optical pick- 
up) is caused by a shock, vibrations, orthe like, and data 
to be subjected to parental control is loaded, a parental 
check routine at the lower level will inhibit reproduction 
of restricted data by parental control. 

A method of recording video data on optical disk 1 0, 
from which the video data is to be reproduced, according 
to the logic format in FIGS. 5 to 1 4 and a recording sys- 
tem to which the recording method is applied will be de- 
scribed next with reference to FIGS. 33 to 45. 

FIG. 33 shows an encoder for creating a video file 
by decoding video data. 

In the system in FIG. 33, for example, video tape 
recorder (VTR) 21 1 , audio tape recorder (ATR) 2 1 2, and 
sub-picture reproduction unit (Sub-picture source) 213 
are used as main picture, audio, and sub-picture data 
sources. 

These sources generate main picture data, audio 
data, and sub-picture data, under the control of system 
controller 21 5. The generated data are supplied to video 
encoder (VENC) 216, audio encoder (AENC) 217, and 
sub-picture encoder (SPENC) 218. 

Similarly, the supplied data are A/D-converted and 
encoded by encoders 216, 217, and 218 according to 
the respective compression schemes under the control 
of system controller 215. The encoded main picture da- 
ta, audio data, and sub-picture data (Comp Video, 
Comp Audio, Comp sub-pict) are respectively stored in 
memories 220, 221 , and 222. 

System controller 215 outputs the main picture da- 
ta, audio data, and sub-picture data (Comp Video, 
Comp Audio, Comp Sub-pict) to file formatter (FFMT) 



224. Each data is then converted into data having the 
same file structure as that of video data used in this sys- 
tem described above, and system controller 21 5 stores 
information of the set conditions, attributes, etc. of each 
5 data, as a file, in memory 226. 

A flow chart of typical encoding processing in sys- 
tem controller 21 5 for creating a file from video data will 
be described below. 

The main picture and audio data are encoded in ac- 
10 cordance with the flow chart of FIG. 34 to create encod- 
ed main picture data and audio data (Comp Video, 
Comp Audio). 

More specifically, when encoding is started, param- 
eters required for encoding of the main picture data and 
is audio data in step S70 of FIG. 34 are set. Some of the 
set parameters are held by system controller 21 5 and 
also used by file formatter (FFMT) 224. ' 

In step S71, the main picture data is pre-encoded 
by using the parameters to calculate the optimal code 
so amount distribution. 

In step S72, the main picture data is encoded on 
the basis of the code amount distribution obtained by 
pre-encoding. At the same time, encoding of the audio 
data is executed. 
2S In step S73, the main picture data is partly re-en- 
coded, as needed, and the re-encoded portion of the 
main picture data is replaced. 

With the series operation of the above steps, the 
main picture data and audio data are encoded. In addi- 
30 tion, in steps S74 and S75, the sub-picture data is en- 
coded to create encoded sub-picture data (Comp Sub- 
pict). 

More specifically, parameters required to encode 
the sub-picture data are set in the same manner as de- 
35 scribed above. In step S74, some of the set parameters 
are held by system controller 215, and are used by file 
formatter (FFMT) 224. The sub-picture data is encoded 
on the basis of these parameters. With this processing, 
the sub-picture data is encoded. 
40 in accordance with the processing of the flow chart 
in FIG. 35, the encoded main picture data, audio data, 
and sub-picture data (Comp Video, Comp Audio, Comp 
Sub-pict) are combined, and the combined data is con- 
verted into one having the same file structure as that of 
4£ the video file described with reference to FIG. 10. 

More specifically, in step S76, cell 105 is set as the 
minimum unit of picture data, and cell information table 
(CIT) 115 is created. In step S77, the structure of cells 
105 constituting sequence 106, the attributes of the 
so main picture, sub-picture and audio, and respective pa- 
rental levels, etc. are set (as part of these pieces of at- 
tribute information, information obtained in each encod- 
ing operation is used), and file management information 
(FMI) containing cell information table (CIT) 115 is cre- 
ss ated. 

In step S78, the encoded main picture data, audio 
data, and sub-picture data (Comp Video, Comp Audio, 
Comp Sub-pict) are divided into predetermined packs, 
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and the respective data cells are arranged, while DSI 
packs 92 whose parental levels are set in units of GOPs 
are inserted, such that reproduction or presentation can 
be performed in the order of the time codes assigned to 
the respective data. . 5 

As a result, the data cell are formatted into the same 
structures as those of disk information file 76 and file 78 
such as a movie file in FIG. 6 and 1 0. In this case, packs 
are formed in accordance with the logical sector length. 

In step S77 in the flow chart of FIG. 35, the se- io 
quence information is written in sequence information 
table (SIT) 1 1 4 by using a database of system controller 
215 or re-inputting data (parental level or the like), as 
needed. 

FIG. 36 shows adiskformattersystem for recording is 
files 76 and 78, which are formatted in the above man- 
ner, on an optical disk. 

In the disk formatter system in FIG. 36, file data are 
supplied to volume formatter (VFMT) 236 from memo- 
ries 230 and 232 in which created information file 76 and ?o 
file 78 of, e.g., a movie file are stored. 

Volume formatter (VFMT) 236 adds volume infor- 
mation 74 of the disk to files 76 and 78 in the arrange- 
ment order shown in FIG. 5 to create logical data to be 
recorded on optical disk 1 0. 25 

In disk formatter (DFMT) 238, error correction data 
is added to the logical data created by volume formatter 
(VFMT) 236, and the error correction data added data 
is re-converted into physical data to be recorded on op- 
tical disk 1 0. 30 

Modulator 240 converts the physical data created 
by disk formatter (DFMT) 238 into record data to be ac- 
tually recorded on optical disk 10. 

Typical flow charts for creating the above disk will 
be explained with reference to FIGS. 37 and 38. 3S 

FIG. 37 is a flow chart for creating logical data to be 
recorded on optical disk 10. More specifically, in step 
S80, parameter data such as the number of video data 
files, the arrangement order, and the size of each video 
data file are set first. In step S81 , volume information is 40 
created from the set parameters and the file manage- 
ment information of each video data file. In step S82, 
the volume information and the video data files are ar- 
ranged at the corresponding logical blocks in the this 
order to create logical data to be recorded on optical 45 
disk 10. 

Subsequently, physical data to be recorded on op- 
tical disk 1 0 is created in accordance with the flow chart 
of FIG. 38. More specifically, in step S83, logical data is 
divided into a predetermined number of bytes, and error so 
correction data is created. In step S84, the logical data 
divided into the predetermined number of bytes and the 
created error correction data are combined to produce 
physical sectors. In step S85, the physical sectors are 
combined to provide physical data. ss 

Modulation processing based on a predetermined 
rule is executed for the physical data created in accord- 
ance with the flow chart of FIG. 38 to create record data. 



Thereafter, this record data is recorded on disk 10. 

In the flow chart in which the encoded main picture 
data, audio data, and sub-picture data (Comp Video, 
Comp Audio, Comp Sub-pict) described with reference 
to FIG. 35 are combined and converted into the file 
structure of the video data, sequence information and a 
cell reproduction order are produced in the process of 
creating one or more sequences (or program chains). 
This process will be described in more detail with refer- 
ence to FIGS. 39 to 45. 

FIGS. 39 and 40 show the relationship between cell 
information (CI) associated with video cell 105 and se- 
quence information (SI) associated with sequence 106. 
Note that the drawings of FIGS. 39 and 40 can be com- 
bined, at the corresponding position, into one drawing. 

FIG. 45 is a flow chart showing the process of cre- 
ating the sequence information and the cell reproduction 
order shown in FIGS. 39 and 40. 

Consider a case wherein a sequence (Seq-n) (or 
nth program chain) is created, as shown in FIGS. 39 and 
40. 

In step S90 in FIG. 45, a plurality of picture cells 
(video cells) are prepared in the hard disk or memory of 
a personal computer or work station, by dividing video 
data into units each having a prescribed size in accord- 
ance with a purpose. 

In step S92, the size (Sna) and reproduction time 
(Tna) of each picture cell prepared in the above manner, 
a type (Cna) representing the contents, etc. of each pic- 
ture cell, a corresponding language code (Lna), a pa- 
rental level, etc. are acquired as cell information (CI). 

In step S93, the respective pieces of cell information 
(CI) are arranged into a table in the writing order to cre- 
ate a cell information table (CIT). 

In step S94, cell numbers (#n, #n+1, #n+2) consti- 
tuting the sequence (Seq-n) are extracted from the cell 
information table (CIT) created in the above manner, 
thereby determining the number of cells constituting the 
sequence. In addition, a sequence reproduction time is 
obtained from the total time (Tna + Tnb + Tnc) of the 
constituent cells. 

In step S95, the cell numbers based on the number 
of cells constituting the sequence are stored in the order 
in which the pieces of cell information are written, start- 
ing with #1 , to create a cell reproduction order list for 
determining the reproduction order of sequences, there- 
by creating cell reproduction order lists, as shown in 
FIGS. 41 to 44. 

The pieces of information described above, i.e., the 
number of cells constituting the sequence, the se- 
quence reproduction time, and the cell reproduction or- 
der list, etc., are combined into sequence information 
(SI) #n. In step S96, the next sequence is created in the 
same manner as described above. 

If there is no sequence to be created, all pieces of 
sequence information (SI) are stored in the sequence 
information table (SIT), with numbers being assigned 
thereto in the writing order from #1 . The sequence cre- 
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ation processing is completed. 

Finally, the total number of sequences, the start po- 
sition of the sequence information table, the start posi- 
tion of each sequence information, the start position of 
the cell information table are stored at predetermined 
locations in the file management table to create a file. 

FIG. 46 shows a modification of FIG. 12. In the ex- 
ample of FIG. 46, the file of FIG. 11 is constituted by a 
plurality of video object sets VOBS; the sequence, by a 
plurality of video objects VOB; the program, by a plural- 
ity of cells; the cell, by various data packs (NAV pack 
containing navigation data, video pack containing main 
picture data, SP pack containing sub-picture data, audio 
pack containing voice/sound data, and so on); and each 
of the data packs, by a pack header and one or more 
data packets. 

FIG. 47 is a block diagram for explaining a case 
wherein data is played back or reproduced from a super 
high density optical disk in which video information en- 
coded according to the present invention is recorded. 
The reproduced data is directly on-aired or distributed 
via cables, and the on-aired or cable-distributed data is 
decoded at a user side or at a subscriber side. The pa- 
rental control of the present invention is performed at a 
parental controller/parental processor in the receiver 
side. 

More specifically, in FIG. 47, optical disk player 300 
basically has the same configuration as a conventional 
optical disk playback apparatus (such as a compact disk 
player or a laser disk player). However, optical disk play- 
er 300 has a special configuration that a digital signal, 
obtained before decoding the information (i.e., an en- 
coded digital signal), can be output from inserted optical 
disk OD. Since the encoded digital signal is com- 
pressed, the transmission bandwidth necessary to the 
encoded digital signal can be narrower than that neces- 
sary to non-compressed data. 

The compressed digital signal from, optical disk 
player 300 is on-aired or is output to a communication 
cable, via modulator/transmitter 21 0. 

The on-aired compressed digital signal or the cable- 
output compressed digital signal is received by receiver/ 
demodulator 400 of a user or subscriber. 

Receiver 400 is provided with a decoder and a pa- 
rental processor. The decoder of receiver 400 decodes 
the compressed digital signal having been received and 
demodulated. The parental processor of receiver 400 is 
responsive to the parental control code in the decoded 
data. The parental processor executes, based on this 
parental control code, the multi-level parental control as 
explained with reference to the flow charts of FIGS. 29 
to 32. According to the result of the executed parental 
control, the parental processor outputs video informa- 
tion containing the original data before encoded which 
is allowed to be reproduced or presented. 

FIG. 48 explains the process of writing to a read/ 
write optical disk an encoded program source with pa- 
rental information and the process of reading from the 



read/write optical disk the program source with parental 
information. 

Encoder 500 of FIG. 48 is so constructed that it per- 
forms the processing of FIGS. 29 to 32 based on a soft- 
5 ware or hardware (containing a firmware or wired-logic 
circuits). 

The record signal encoded by encoder 500 is sub- 
jected to, for example, a (2,7) RLL modulation at mod- 
ulator/laser driver 702. The modulated record signal is 

10 sent from laser driver 702 to a high-power laser diode 
mounted in optical head 704. A particular pattern corre- 
sponding to the record signal is written in a magneto- 
optical disk or phase-change optical disk OD by means 
of the recording laser from optical head 704. 

15 Thereafter, the information written in diskOD is read 
by a laser pickup of optical head 706. The read informa- 
tion is then demodulated at demodulator/error correc- 
tion circuit 708 in which an error correction is performed, 
if necessary. The demodulated and error-corrected sig- 

20 nal is subjected to various data processing at data proc- 
essor 710 for audio/video information, so that informa- 
tion, equivalent to the original information before record- 
ing, is played back or reproduced. 

Data processor 710 includes a parental processing 

25 portion for executing a parental control corresponding 
to the flow charts of FIGS. 29 to 32. 

FIG. 49 shows a block diagram wherein various da- 
ta pieces with parental information are communicated 
between two arbitrary computers via a communication 

30 network (e.g., an internet). 

User #1 having user's source #1 , which is managed 
by a host computer (not shown), has personal computer 
5001 . Various input/output devices 501 1 and various ex- 
ternal memory units 5021 are connected to computer 

35 5001 . Modem card 5031 incorporating the encoder and 
the decoder of the present invention and having a func- 
tion required for communication is inserted in an internal 
slot (not shown) of personal computer 5001 . 

Similarly, user #N having user's source #N has per- 

40 sonal computer 500N. Various input/output devices 
501 N and various external memory units 502N are con- 
nected to computer 500N. Modem card 503N incorpo- 
rating the encoder and the decoder of the present in- 
vention and having a function required for communica- 

45 tion is inserted in an internal slot (not shown) of personal 
computer 500N. 

Assume that user #1 operates computer 5001 to 
communicate with computer 500N of another user #N 
through line 600 such as an internet. In this case, since 

50 both users #1 and #N have modem cards 5031 and 
503N incorporating the encoders and the decoders, 
compressed image data can be efficiently exchanged 
within a short period of time. 

According to the system of FIG. 49, respective com- 

55 puters (5001 , 500N, etc.) can perform a multi-level pa- 
rental control as described with reference to the flow 
charts of FIGS. 29 to 32 on the basis of software. 
For instance, assume that a catalog of adult goods 
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for a mail order sale is circulated in an electric market 
on the internet. In this case, if the catalog (or order 
sheet) of that goods is subjected to the parental restric- 
tion of a prescribed parental control level, any unsuitable 
access by persons under age (or children) to that goods 5 
can be prevented. 

FIG. 50 shows an outline of an IC device containing 
parental processor which executes parental control and 
its related processing with respect to FIGS. 29 to 32. 
Thus, the parental controller based on the present in- 10 
vention can be reduced to practice, with necessary pe- 
ripheral circuits, in the form of a semiconductor IC. Such 
an IC can be used in various instruments or devices, 
thereby providing various parental controllable instru- 
ments/devices, is 

FIG. 51 explains a hierarchical data structure con- 
stituted by a volume, title sets, program chains, and so 
on, wherein parental information is assigned only to two 
hierarchical levels (title set level and program chain level 
in this example). 20 

More specifically, one or more title sets each having 
parental ID'S (parental codes) are arranged under the 
level of a volume manager (VMG), one or more program 
chains each having parental ID'S (parental codes) are 
arranged under the level of the title set, and disk/data 25 
search information DSI or playback/ presentation con- 
trol information PCI without parental ID'S (parental 
codes) are arranged under the level of the program 
chain. 

Note that, in the case of FIG. 1 2, the number of the 30 
hierarchical levels of parental information is three (se- 
quence level, cell level, and GOP level), and the three- 
level parental control is performed according to the flow 
charts of FIGS. 29 to 32. 

On the other hand, in the case of FIG. 51, a two- 35 
level parental control is performed. This can be 
achieved by removing, for example, the GOP level pa- 
rental processing from the flow chart of FIG. 29. In this 
case, parental control of the title set level can be per- 
formed by a mannersimilarto FIG. 30, and parentalcon- 40 
trol of the program chain level can be performed by a 
manner similar to FIG. 31. 

FIG. 52 explains a plurality of different parental lev- 
els which vary for countries. 

More specifically, country codes (of Japan, USA, 45 
France, etc.) are assigned to the volume manager 
(VMG) of FIG. 51 . Each of the country codes is provided 
with not higherthan 8 parental levels for various parental 
restrictions (which may vary for respective country 
codes). so 

Assigned to each parental level are corresponding 
volume manager (VMG) and corresponding one or more 
video title sets (VTS#1 TO VTS#n). 

Thus, a manner of applying the parental restrictions 
can be modified in detail according to the country (or 55 
area). For this reason, even if all programs (containing 
specific video/audio to be restricted to produce in certain 
country or inhibited to playback for children) are record- 



ed in super-high density optical disk 10, actually-repro- 
ducible programs from that disk can be changed de- 
pending on the country (or area). 

For instance, in Japan, a person of 18 years old or 
more adult can playbackthe programs of parental levels 
#1 to #6 from disk 10, but the programs of higher than 
level #6 cannot. However, in USA, since the parental 
coding differs from Japan, an adult or grown-up person 
can playback the programs of level #7 and #8 from the 
same disk 1 0. 

As described above, pieces of parental information 
of the sequence, cell, and GOP levels are written with 
respect to pictures of which reproduction must be re- 
stricted. Even if, therefore, a reproduction skip is caused 
by a shock, vibrations, or the like, the parental attribute 
of the resultant picture can be easily discriminated at the 
cell or GOP level. This allows reliable parental control 
on the reproduction side. 

In imposing a restriction on reproduction of a movie 
or the like to be restricted, scenes to be subjected to 
reproduction restriction are specified in units of cells, 
and only the specified scenes can be partially replaced 
with other scenes, instead of inhibiting a whole title. 

If a specific user cancels parental control, users can 
listen to the sounds of reproduced pictures and watch 
the pictures without parental control. 

In the above embodiment, an optical disk having a 
high recording density is used as a recording medium. 
However, the present invention can be applied to re- 
cording media other than an optical disk, e.g., a mag- 
netic disk and a recording medium capable of a high- 
density recording operation by another physical means. 

Other targets, except for video (movies) data and 
audio data, of parental control for restricting or inhibiting 
the playback or use are character data, still picture data, 
computer programs (game programs), and so on. 

As has been described in detail above, according 
to the present invention, there is provided a recording 
medium which allows management and discrimination 
at a parental level on the reproduction side, in particular, 
a recording apparatus for recording data on the record- 
ing medium, a recording method therefor, a reproduc- 
tion apparatus for reproducing data from the recording 
medium, and a reproduction method therefor. 



Claims 

1. A recording medium having a management area 
(76) and a data area (78), 

wherein one or more prescribed data pieces 
(105) are recorded in the data area (78), and 
restriction information (86,TSINF,PTL) for se- 
lectively restricting reproduction or presenta- 
tion of the one or more prescribed data pieces 
is recorded in the management area (76) or in 
the data area (78). 
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2. The medium of claim 1 , wherein the restriction in- 
formation (PTL) includes one or more parental lev- 
els (#1 -#8) each defining a degree of restricting re- 
production or presentation of the one or more pre- 
scribed data pieces. 

3. The medium of claim 1 , wherein the restriction in- 
formation (PTL) is constituted by a hierarchical 
structure (TS/PGC LEVELS in Fig.51) with respect 
to two or more degrees of restricting reproduction 
or presentation of the one or more prescribed data 
pieces. 

4. The medium of claim 1 , 2 or 3, wherein the data 
area includes adata piece which can be reproduced 
or presented in place of another prescribed data 
piece being restricted by the restriction information. 

5. The medium of claim 1 , 2, 3 or 4, 

wherein the data area (78) is formed of a hier- 
archical structure such that the data area in- 
cludes one or more sequences (106), each se- 
quence (106) includes one or more programs 
(107), each program (107) includes one or 
more cells (105), and each cell (105) includes 
one or more packs (92-98), 
wherein one or more of the prescribed data 
pieces are recorded in some of the packs, 
wherein management information for manag- 
ing the sequences, the programs, the cells, and 
the packs in the data area is recorded in the 
management area, and 
wherein the restriction information for selec- 
tively restricting reproduction or presentation of 
the prescribed data pieces and/or of the pre- 
scribed data pieces of at least one sequence 
unit and/or of the prescribed data pieces of at 
least one cell unit in the data area is also re- 
corded in the management area or in the packs. 

6. The medium of claim 1 , 2, 3 or 4, 

wherein the data area (78) is formed of a hier- 
archical structure such that the data area in- 
cludes one or more video title sets (VTS), each 
video title set includes one or more video object 
sets (VOBS), each video object set includes 
one or more video objects (VOB), each video 
object includes one or more cells (CELL), each 
cell includes one or more video object units 
(VOBU), and each video object unit includes 
one or more packs, 

wherein one or more of the data pieces are vid- 
eo data pieces recorded in some of the packs, 
wherein management information for manag- 
ing the video object sets, the video objects, the 
cells, and the packs in the data area is recorded 



in the management area, and 
wherein the restriction information for selec- 
tively restricting reproduction or presentation of 
the video data pieces in the data area is also 
£ recorded in the management area or in the 

packs. 

7. The medium of claim 6, wherein the restriction in- 
formation is provided for selectively restricting re- 

w production or presentation of the video data pieces 
in unit of the video object unit. 

8. The medium of claim 1 , 2, 3, 4 or 5, 

15 wherein said prescribed data pieces comprise 

at least one video/computer image data piece, 
at least one audio data piece, which can be re- 
produced when the video/computer image data 
piece is reproduced or presented, and 

20 wherein the restriction information is provided 

for selectively restricting reproduction or pres- 
entation of the video/computer image data 
piece and audio data piece. 

25 9. The medium of claim 8 depending on claim 5, 

wherein at least one of the video/computer im- 
age data pieces or at least one of the audio dala 
pieces are recorded in any of the packs. 

30 10. The medium of claim 1 , 2, 3, 4 or 5, 

wherein said prescribed data pieces comprise 
at least one main data piece and at least one 
auxiliary data piece, which can be reproduced 
35 when the main data piece is reproduced or pre- 

sented, and 

the restriction information is provided for selec- 
tively restricting reproduction or presentation of 
the main data piece and auxiliary data piece. 

40 

11. A system for broadcasting or communicating infor- 
mation including a management information (76) 
and a data information (78), 

15 wherein one or more prescribed data pieces 

are contained in the data information, and 
restriction information for selectively restricting 
reproduction or presentation of the one or more 
prescribed data pieces is contained in the man- 

so agement information or in the data information. 

12. The system of claim 11, wherein the restriction in- 
formation includes one or more parental levels each 
defining a degree of restricting reproduction or pres- 

55 entation of the one or more prescribed data pieces. 

13. The system of claim 11, wherein the restriction in- 
formation is constituted by a hierarchical structure 
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with respect to two or more degrees of restricting 
reproduction or presentation of the one or more pre- 
scribed data pieces. 

14. Thesystemof claim 11, 12 or 13, wherein the data s 
information includes another data piece which can 

be reproduced or presented in place of one or more 
of the prescribed data pieces being restricted by the 
restriction information. 

10 

1 5. The system of claim 1 1 , 1 2, 1 3 or 1 4, 

wherein the data information is formed of a hi- 
erarchical structure such that the data informa- 
tion includes one or more sequences, each se- « 
quence includes one or more programs, each 
program includes one or more cells, and each 
cell includes one or more packs, 
wherein one or more of the prescribed data 
pieces are recorded in some of the packs, 20 
wherein management information for manag- 
ing the sequences, the programs, the cells, and 
the packs in the data information is contained 
in the management information, and 
wherein the restriction information for selec- 2S 
tively restricting reproduction or presentation of 
the prescribed data pieces and/or of the pre- 
scribed data pieces of at least one sequence 
unit and/or of the prescribed data pieces of at 
least one cell unit in the data information is also so 
contained in the management information or in 
the packs. 

1 6. The system of claim 1 1 , 1 2, 13 or 1 4, 

35 

wherein the data information (78) is formed of 
a hierarchical structure such that the data infor- 
mation includes one or more video title sets 
(VTS), each video title set includes one or more 
video object sets ( VOBS), each video object set <*o 
includes one or more video objects (VOB), 
each video object includes one or more cells 
(CELL), each cell includes one or more video 
object units (VOBU), and each video object unit 
includes one or more packs, 45 
wherein one or more of the data pieces are vid- 
eo data pieces contained in some of the packs, 
wherein management information for manag- 
ing the video object sets, the video objects, the 
cells, and the packs in the data information is so 
contained in the management information, and 
wherein the restriction information for selec- 
tively restricting reproduction or presentation of 
the video data pieces in the data information is 
also contained in the management information 55 
or in the packs. 

17. The system of claim 16, wherein the restriction in- 



formation is provided for selectively restricting re- 
production or presentation of the video data pieces 
in unit of the video object unit. 

18. The system of claim 11, 12, 13, 14 or 15, 

wherein said prescribed data pieces comprise 
at least one video/computer image data piece, 
at least one audio data piece, which can be re- 
produced when the video/computer image data 
piece is reproduced or presented, and 
wherein the restriction information is provided 
for selectively restricting reproduction or pres- 
entation of the video/computer image data 
piece and audio data piece. 

19. The system of claim 18 depending on claim 15, 

wherein at least one of the video/computer im- 
age data pieces or at least one of the audio data 
pieces are contained in any of the packs. 

20. The system of claim 11, 12, 13, 14 or 15, 

wherein said prescribed data pieces comprise 
at least one main data piece and at least one 
auxiliary data piece, which can be reproduced 
when the main data piece is reproduced or pre- 
sented, and 

the restriction information is provided for selec- 
tively restricting reproduction or presentation of 
the main data piece and auxiliary data piece. 

21 . A recording apparatus for recording prescribed data 
in a recording medium having a management area 
and a data area, said apparatus comprising: 

means (211 ) for supplying the prescribed data; 
means (216) for encoding the prescribed data 
supplied from said supplying means; 
means (215,224) for creating restriction infor- 
mation for selectively restricting reproduction 
or presentation of the prescribed data; and 
means (236-242) for recording the prescribed 
data encoded by said encoding means in the 
data area of said recording medium, and selec- 
tively recording the restriction information cre- 
ated by said creating means in the manage- 
ment area or in the data area of said recording 
medium. 

22. The apparatus of claim 21, wherein the restriction 
information includes one or more parental levels 
each defining a degree of restricting reproduction 
or presentation of the recorded data. 

23. The apparatus of claim 21, wherein the restriction 
information is constituted by a hierarchical structure 
with respect to two or more degrees of restricting 
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reproduction or presentation of the recorded data. 

24. The apparatus of claim 21, 22 or 23, wherein the 
data area includes anotherdata piece which can be 
reproduced or presented in place of the prescribed s 
data being restricted by the restriction information. 

25. The apparatus of claim 21 , 22, 23 or 24, 

wherein said data area being formed of a hier- 10 
archical structure in which the data area is pro- 
vided for one or more sequences, each se- 
quence is constituted by one or more programs, 
each program is constituted by one or more 
cells, and each cell is constituted by one or is 
more packs to which the prescribed data is re- 
corded, and said management area being 
formed of management information for manag- 
ing the sequences, the programs, the cells, and 
the packs of the data area, so 
wherein said means for creating restriction in- 
formation is adapted to create restriction infor- 
mation for restricting reproduction or presenta- 
tion of the prescribed data of at least one se- 
quence unit, of at least one cell unit, or of one 25 
or more pack units; and 
said means for recording is adapted to record 
the prescribed data encoded by said encoding 
means in the data area of said recording medi- 
um according to said hierarchical structure con- 30 
stituted by the sequences, programs, cells, and 
packs, for selectively recording the restriction 
information in the data area of said recording 
medium in unit of the packs, and for selectively 
recording the restriction information created by 35 
said creating means in the management area 
of said recording medium in at least one se- 
quence unit and at least one cell unit. 

26. The apparatus of claim 21 , 22, 23 or 24, 40 

wherein said prescribed data is video data, 
wherein said data area being formed of a hier- 
archical structure in which the data area is pro- 
vided for a video object set constituted by one 45 
or more video objects, each video object is con- 
stituted by one or more cells, each cell is con- 
stituted by one or more video object units, each 
video object unit is constituted by one or more 
packs to which various video data pieces are 50 
recorded, and said management area being 
formed of management information for manag- 
ing the video object set, video objects, cells, 
and video object units in the data area, 
wherein said means for creating restriction in- ss 
formation is adapted to dreate restriction infor- 
mation for restricting reproduction or presenta- 
tion of the video data in unit of at least one video 
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object set, of at least one cell, of at least one 
video object unit, or of one or more packs; and 
said means for recording is adapted to record 
the video data encoded by said encoding 
means in the data area of said recording medi- 
um according to said hierarchical structure, for 
selectively recording the restriction information 
in the data area of said recording medium in 
unit of the packs, and for selectively recording 
the restriction information created by said cre- 
ating means to the management area of said 
recording medium in at least one video object 
set unit and at least one cell unit. 

27. A recording method for recording prescribed data 
in a recording medium (10) having a management 
area and a data area, said method comprising the 
steps of: 

supplying (S69) the prescribed data; 
encoding (S71-S73) the supplied prescribed 
data; 

creating (S77) restriction information for re- 
stricting reproduction or presentation of the 
prescribed data; 

recording the encoded prescribed data to the 
data area of said recording medium, and 
selectively recording the created restriction in- 
formation to the management area of said re- 
cording medium in correspondence with the re- 
cording of the prescribed data. 

28. The method of claim 27, wherein the restriction in- 
formation includes one or more parental levels each 
defining a degree of restricting reproduction or pres- 
entation of the recorded data. 

29. The method of claim 27, wherein the restriction in- 
formation is constituted by a hierarchical structure 
with respect to two or more degrees of restricting 
reproduction or presentation of the recorded data. 

30. The method of claim 27, 28 or 29, wherein the data 
area includes another data piece which can be re- 
produced or presented in place of the prescribed 
data being restricted by the restriction information. 
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